I. Introduction. A model of a physical system in quantum field theory is heuristically given as a densely defined bilinear form on a Hubert space Jf. An important goal is to determine if the system is Hamiltonian. That is, does there exist a selfadjoint operator on some Hubert space whose unitary group determines the dynamics of the system? A standard procedure is to smooth the bilinear form into a densely defined selfadjoint operator on X by introducing cutoffs. As the cutoffs are removed one attempts to prove that the resulting sequence of operators converges. In physically realistic cases, this limiting operator, the renormalized Hamiltonian, if it exists at all, can only be defined on a new Hubert space, 3f ren , orthogonal to the original Jf. Jf ren is the space of physical states and may arise abstractly through the use of C*-algebra techniques. Cases which approximate realistic models and in which Jf = Jf ren are useful because the familiar nature of X permits a detailed investigation of relevant questions, [1] , [3] , [6] .
Nelson [8] examined a model of a nonrelativistic spinless nucléon interacting with relativistic neutral scalar mesons in three space dimensions via a Yukawa interaction in which the pair creation and annihilation terms had been dropped. He was able to define a renormalized Hamiltonian on
. As is pointed out in [8] , the methods used are apparently limited to the case considered and do not apply if the nucléon has relativistic kinetic energy function. In fact, in this case, one must change Hubert spaces [5] .
The main result of this paper is that if we replace R 3 by R 2 and use the relativistic kinetic energy function for the nucléon, then it is possible to define a renormalized Hamiltonian on Jf OR 2 ). The methods we employ differ from those of [8] . No special dressing transformations are needed. We now make these remarks more explicit.
II. The polaron with cutoffs. Let H 0 (f; 0) -H 2 + *(-(?!, P 2 )) + (W) + 4 ƒ))**. tf 0 (/; 0) is a selfadjoint operator which is bounded below and represents the action of the Hamiltonian on "states" of zero total momentum. If ƒ is a real radial L 2 function then inf (spectrum (H 0 ( ƒ ; 0))) is an eigenvalue of multiplicity 1 and inf(spec(// o (/;0))) = inf (spec(H( ƒ ; 0))), [4] . Let h(f;0) be an eigenvector of norm 1. h( ƒ ; 0) is a rest state of zero total momentum.
&(R 2 )) such that for any h in W (domain ( J(0))) we have the formula (WH(f; 6)Wl h)(p) = H 2 h(p) + £(p -(P u P 2 ))h(p) + (Mf)
III. Removing the cutoff* The object we would like to consider is H(E~1 /2 ; 0) which ought to be the Hamiltonian for the physical polaron. However, since £~l /2 £ L 2 (P 2 ), V(E~t n ) can only be defined on {0}. Never- For a any C 00 function on R 2 with sufficiently small support about the origin define h a in L 2 (R 2 ,2F) by h a (p) = OL^h^-Applying an irreducible algebra of operators to h a yields a dense subset on which {(H m 4-r)~xW~1} converges strongly for all r > 0 and some subsequence {m} of {1,2,...}. Let R(r) be the strong limit. To show it is the resolvent of a nonnegative selfadjoint operator we need only prove the null space of R(r) is 0. This follows from the fact that strong lim,^ rR(r) = Identity. 1 
